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1
General introduction

ABOUT COLLABORATION AND HETEROGENEOUS ACTORS
Organizations in almost all industries can realize their goals more efficiently and effectively by
collaborating with actors outside their boundaries holding complementary resources (Chesbrough,
2003; Dyer & Singh 1998; Fjeldstad, Snow, Miles, & Lettl, 2012; Gulati, Wohlgezogen, &
Zhelyazkov, 2012b). Furthermore, our fast-changing world and increasing connectedness of
products and services has created more complex organizational problems (Dick, Faems, & Harley,
2017; George, Howard-Grenville, Joshi, & Tihanyi, 2016). To solve these problems organizations
need to collaborate and innovate with heterogeneous actors from different backgrounds and with
diverse interests (Fjeldstad et al., 2012; Grodal & O’Mahony, 2017; Majchrzak, Griffith, Reetz, &
Alexy, 2018). For example, to realize its goal of developing the first quantum computer, Microsoft
has made multi-million-dollar investments in setting up a transnational collaboration with
commercial firms, science labs, and governments (QuTech, 2017).
Besides the growth of organizations starting or participating in collaborations between
heterogeneous actors, nowadays these are also readily facilitated through digital infrastructures
and platforms (Constantinides, Henfridsson, & Parker, 2018; Yoo, Henfridsson, & Lyytinen,
2010). For example, multiple smartphones connected through the Internet using geographical
positioning technology provide a digital infrastructure that enables Uber to collaborate with taxi
drivers and travelers on their platform. Due to their independence of geographical and
organizational boundaries, digital infrastructures and platforms enable collaboration between
sometimes unexpected actors. For instance, Lifshitz-Assaf (2017) reported how scientists at NASA
used online crowdsourcing platforms to collaborate with more than 3,000 individuals from various
backgrounds on complex scientific problems.
Collaborations between heterogeneous actors enabled by digital infrastructures and
platforms are at the forefront of the current organizational landscape and therefore require
reflection on the explanatory value of existing theoretical frameworks. We need to know how prior
research applies, where it might need extension or be complemented, or if new theory is needed to
accurately reflect the changing nature of interorganizational and multi-actor collaborations
towards increasing heterogeneity of backgrounds and interests of involved actors. This is the core
motivation for my dissertation.
Broadly, the theory on collaborations can be divided into two groups: those informed by
economics (e.g. transaction cost theory or resource-based view) and organization theories (e.g.
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organizational learning or resource dependence theory). In the past decades, both camps have

do not require deterministic solutions (De Rond & Bouchikhi, 2004). For example, short- and long-

yielded theories that explain the conditions and outcomes of collaborations. However, in the first

term orientations are in constant tension and there is not much that can be done to resolve that.

decade of the 21st century scholars who critically looked at dynamics and processes noted that

Although the notion of contradictions “as a normal (neither functional nor dysfunctional)

conditions and outcomes do not take account of the contradictions that actors in collaborations

fact” (De Rond & Bouchikhi, 2004: 59) of collaborations has received acceptance in the literature,

have to deal with (Das & Teng, 2000; Majchrzak, Jarvenpaa, & Bagherzadeh, 2015), such as:

scholars have not delved into how collaborations of heterogeneous actors deal with contradictions

cooperation versus competition, stability versus change, and short-term versus long-term

(Lumineau & Oliveira, 2018). Informed by contradictions literature, acceptance and working

orientation. This notion is even more relevant for collaborations between actors with different

through are some suggested mechanisms (Smith & Lewis, 2011), but that can be hard to realize in

backgrounds and interests (Lumineau & Oliveira, 2018), as heterogeneity in collaborations fuels

collaborations that are not the traditional bilateral form but include many different actors with

contradictions, paradoxes, and dialectic tensions (De Rond & Bouchikhi, 2004; Farjoun, 2002).

strongly opposing preferences and perspectives of reality collaborating in a more distributed

Contradictions in collaborations often involve tensions with paradoxical or dialectical

manner (Berends, Van Burg, & Van Raaij, 2011; Denis, Dompierre, & Langley, 2011; Fjeldstad

characteristics that seem inherently unresolvable or incompatible. Viewing such paradoxes and

et al., 2012; Gulati, Puranam, & Tushman, 2012a). For example, Murray (2010) wrote about the

dialectics as contradictions leads to interesting and challenging research questions for organization

dispute on intellectual property of the “oncomouse”. The skirmish started with commercial firms

and management research, such as: how can collaboration and competition between organizations

being in favor of patenting while public research organizations argued against. Their standpoints,

coincide over time? Or, how does a collaboration between heterogeneous actors realize

however, changed in opposite direction when public scientists used the process of patenting

homogeneity to benefit from their diverse backgrounds and interests? In this dissertation the

innovatively in order to preserve open science without commercial interests.

concept of contradictions is used as an overarching construct – which also represents paradoxical

Although collaborations between heterogeneous actors are by some referred to as a new

and dialectical tensions (Hargrave & Van de Ven, 2017; Putnam, Fairhurst, & Banghart, 2016) –

type of organizing (Puranam, Alexy, & Reitzig, 2014) with unique distributed features (Fjeldstad

for its relevance to a processual understanding of organizing and managing collaboration and

et al., 2012; Gulati et al., 2012a; Majchrzak et al., 2018) there is much relevance in looking at how

innovation between heterogeneous actors (Farjoun, 2016).

we can understand the organization and management of their inherent contradictions using

Over time, studies on dynamics and processes have given different explanations regarding

concepts from extant literature. Carlile (2002, 2004), for example, described the value of boundary

how actors in collaborations can deal with contradictions. Those adopting life-cycle, teleological,

objects to knowledge sharing in settings with high novelty, differences, and dependencies across

and evolutionary perspectives typically described deterministic and functionalist mechanisms. For

intra-organizational functional borders. To this I wonder how interorganizational collaborations

example, building on a teleological perspective Ring and Van de Ven (1994) argued that in

between heterogeneous actors develop a boundary object in the first place? And how does a

collaborations there is an ongoing assessment of efficiency and equity through which

collaboration between actors with heterogeneous backgrounds and interests deal with the

contradictions are balanced. In turn, studies with an evolutionary perspective argued that context

emergence of multiple competing boundary objects? Furthermore, Yoo et al. (2010) point out the

conditions determine the balance of contradictory forces (Majchrzak et al., 2015), for instance

inherent flexibility of digital technologies as an important resource for making collaboration

whether governance forms are stable or change (Reuer, Zollo, & Singh, 2002). Stepping away

between heterogeneous actors possible. To this I ask, given that flexibility of digital technologies,

from a purely rational take to a more pluralistic view, studies embracing a dialectical perspective

how do you prevent collaboration and innovation between heterogeneous actors from fragmenting,

argued that collaborations are inherently unstable (Das & Teng, 2000), where contradictions are a

especially in distributed collaborations that do not use hierarchical mechanisms? How do you keep

mere social fact of collaborations (De Rond, 2003). Contradictions are neither good nor bad and

collaboration and innovation between heterogeneous actors moving in the same direction over time
without being too restrictive? Prior research has shown that in settings with a high rate of change

4 | chapter 1
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in component technologies and unpredictable systemic interdependencies (Brusoni & Prencipe,

distributed multi-party collaboration, open innovation (knowledge and systems), and digital

2001; Brusoni, Prencipe, & Pavitt, 2001) hierarchical mechanisms are preferred. Indeed, I am

infrastructures and platforms.

asking if the dynamics of organizing are fundamentally different for distributed collaborations in

Besides being theoretically interesting to understand how collaborations between

digital environment, or whether there is overlap with similar dynamics playing out slightly

heterogeneous actors deal with contradictions, it is also a top-of-mind subject among CEOs,

different under the surface.

managers, and management professionals dealing with digital transformation. In June 2018, Bain

Given the broad questions put forward, it seems worthwhile that I explicate the central

& Company (2018: 1) in collaboration with the World Economic Forum stated in their Digital

concepts of the dissertation. My dissertation concerns research on collaboration and innovation

Transformation Roadmap that: “Successful operating models in the digital era enable speed of

between heterogeneous actors. With collaboration I refer to interorganizational and multi-actor

both action and decision making, collaboration across functions and with external partners, and

settings (Fjeldstad et al., 2012), meaning collaborations between multiple autonomous

effective risk taking”. Practitioners do know that such statements are easier said than done. In this

organizations and individuals. Collaboration includes both cooperation and coordination aspects

dissertation I propose a dynamic depiction of dealing with contradictions in collaborations between

(Gulati et al, 2012b). Cooperation in this dissertation means that multiple organizations keep

heterogeneous actors that can aid practitioners in developing a digital transformation strategy.

developing agreement on shared goals regarding value creation and value capture. Coordination

In summary, prior research includes the puzzling observation that although the demand for

means the process by which the organizations determine and align actions to realize these goals. I

collaborations between heterogeneous actors is rising, and they are readily enabled by digital

particularly focus on collaborations that do not restrict the autonomy of the constituent

infrastructures and platforms, there is a limited understanding on how actors deal with the inherent

organizations and do not use hierarchy as a mechanism to enable collaboration.

contradictions in these settings. Using a process perspective, I focus in this dissertation on

Innovation refers to the inventing, developing, and implementing processes of new ideas

providing a non-deterministic view (i.e. not arguing for one-shot solutions) on the dynamics and

(Garud, Tuertscher, & Van de Ven, 2013), which in this dissertation concerns both technical and

mechanisms for the organizing and managing of contradictions in collaborations among

organizational innovations. With heterogeneous actors I refer to organizations or individuals

heterogeneous actors. The research question that overarches this dissertation is:

(organizations are too represented by individuals of course) that haul from a different discipline,
or knowledge, institutional, national, and organizational backgrounds (e.g. science versus

How do collaborations between multiple organizational actors with heterogeneous

business) with diverse experience, understanding, and interests (i.e. different things are at stake

backgrounds and interests organize and manage the contradictions they encounter?

for them (Carlile, 2002, 2004)). In summary, heterogeneous actors concern organizations and
individuals that perceive collaboration and innovation differently (Carlile, 2004; Garud & Rappa,

To study collaborations between heterogeneous actors that are enabled by digital

1994). For example, the two empirical chapters of this dissertation look at a collaboration between

infrastructures and platforms requires an appreciation of different streams of management

multiple science organizations (engaged in different scientific disciplines: high-energy physics,

research. Indeed, the rise of digital technologies has meant that research streams that have been

molecular biology, space and earth observation), multiple business organizations (of different size

historically separated – that is, organization and management, technology and innovation

and with competing and diverse products and services), and publicly-funded organizations (that

management, and information systems management – are becoming increasingly intertwined with

are necessary for the science organizations but competing with the business organizations). What

converging methods and findings (Nambisan, Lyytinen, Majchrzak, & Song, 2017). Similar to

intrigues me is the connection between the above concepts that links the set of literatures that form

organizations, to produce rigorous and innovative research in the digital age requires connecting

the theoretical foundation of this dissertation, including: interorganizational collaboration,

heterogeneous research streams, collaboration across disciplinary boundaries, and versatility in
methods and theory. This is what I try to attain in this dissertation.

6 | chapter 1
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CONTRADICTIONS CONSIDERED IN THIS THESIS

boundaries to invent, develop, and commercialize innovations (Chesbrough, 2003; Dahlander &

Drawing upon extant literature on interorganizational collaborations (Lumineau & Oliveira, 2018;

Gann, 2010; Stam, 2009; Van Burg, Berends, & Van Raaij, 2017; Van den Ende, Frederiksen, &

Majchrzak et al., 2015), meta-organizations (Ahrne & Brunsson, 2008; Gulati et al., 2012a), and

Prencipe, 2015). This open collaborative innovation can happen through open knowledge sharing

multi-party collaborations (Gray & Purdy, 2018, Vangen & Huxham, 2012), I define

between organizations and external actors (Faems, Bos, Noseleit, & Leten, 2018; Laursen & Salter,

collaborations between heterogeneous actors as:

2006), or by working together through an open system architecture developing interoperable or

collaborations between multiple organizational actors with heterogeneous backgrounds
(e.g. science and business) and interests (e.g. public and private) whose representatives
work together in a cooperative and interactive process on shared goals relying neither on
market nor legal hierarchical mechanisms as means for controlling cooperation and
coordination of activities.
Collaborations between actors with heterogeneous backgrounds and interests involve
contradictory demands that influence organizing (Das & Teng, 2000; De Rond & Bouchikhi, 2004;
Zeitz, 1980). Contradictions are described as polar opposites that are mutually exclusive and
interdependent such that the opposites define and potentially negate each other (Farjoun, 2016;
Hargrave & Van de Ven, 2017; Putnam et al., 2016; Werner & Baxter, 1994). The three
contradictions focused on in this dissertation are: (1) open versus closed innovation, (2) centralized
versus decentralized control, and (3) collaborative versus conflicting goals (see Table 1). A
comprehensive description of each of the contradictions is provided next.

compatible innovations as part of a larger technological system (Baldwin & Von Hippel, 2011;
Ghazawneh & Henfridsson, 2013; Langlois & Robertson, 1992).
Opposed to open are closed innovation processes that are performed almost completely inhouse. Organizations with closed innovation processes do not collaboratively innovate by sharing
knowledge or developing interoperable or compatible innovations in a larger technological system.
There are benefits to both open and closed innovation, and collaborating organizations need to
choose between them (Brusoni & Prencipe, 2006). Prior research has studied the open versus
closed contradiction in firms, multi-party networks, and user communities (Baldwin & Von
Hippel, 2011; Di Pietro, Prencipe, & Majchrzak, 2018; Garud et al., 2013). The homogeneity of
actors’ backgrounds and interests in these settings makes it easier to settle between open and closed
innovation. For example, developers in open source software communities tend to agree on both
open knowledge flows and system architectures (Von Hippel & Von Krogh, 2003; Von Krogh,
Haefliger, Spaeth, & Wallin, 2012), whereas commercial organizations in joint ventures or

TABLE 1
Overview contradictions central to dissertation
Chapter
2
3

4

Literature
Open innovation
Interorganizational
collaboration, metaorganizations, digital
infrastructures
Interorganizational and
multi-party collaboration
and framing

Contradictions
Open
Open
innovation
innovation

Closed
Closed
innovation
innovation

Centralized
Centralized
control
control

Decentralized
Decentralized
control
control

Collaborative
Collaborative
goals
goals

Conflicting
Conflicting
goals
goals

References
Baldwin & Von Hippel, 2011;
Chesbrough, 2003
Berends et al., 2011; Fjeldstad
et al., 2012; Garud et al.,
2002; Gulati et al., 2012a;
Tilson et al., 2010
Cornelissen & Werner, 2014;
De Rond & Bouchikhi, 2004;
Grodal & O’Mahony, 2017

research and development (R&D) consortia tend to have open knowledge flows but in a closed
system (Faems, De Visser, Andries, & Van Looy, 2010; Oxley & Sampson, 2004).
Especially in collaborations between heterogeneous actors with different backgrounds and
interests there are often contradictory demands for open and closed innovation. For example,
Owen-Smith and Powell (2004) showed how in Boston biotechnology collaborations commercial
firms typically wanted closed contractual research whereas public research organizations wanted
open knowledge flows. Complementing this insight, Van Burg et al. (2014) showed that whether
organizations view knowledge sharing as an opportunity or as a threat triggered shifts between
initiating and reducing open innovation activities. As such, collaborative innovation is in a constant

Contradiction 1: Open versus closed innovation

dynamic between contradictory demands, where, once open innovation activities are adopted there

The first contradiction central to collaboration and innovation between heterogeneous actors is

is a push towards closed practices and vice versa. Overall, Owen-Smith and Powell (2004) found

open versus closed innovation (see Table 1). Open innovation is a concept that captures how in

that the mode of innovation was strongly influenced by regional proximity of actors and the

recent decades organizations have increasingly started to collaborate with actors outside their

dominant form of control. Interestingly, on digital infrastructures and platforms collaboration

8 | chapter 1
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happens largely independent of geographical influences (Constantinides et al., 2018) and includes

Contradiction 3: Collaborative versus conflicting goals

contradictory demands for centralized versus decentralized control (Tilson, Lyytinen, & Sørensen,

A third contradiction central to collaborations between heterogeneous actors is that of

2010). This contradiction is described next.

collaborative versus conflicting goals (see Table 1). Generally, organizations are motivated to
collaborate because of goals they cannot realize on their own (Gray, 1989; Gulati et al., 2012b).

Contradiction 2: Centralized versus decentralized control

Collaborative and individual goals are often in harmony in collaborations between homogeneous

Centralized versus decentralized control is a second contradiction essential to collaborations

actors. For example, commercial organizations typically have a similar individual goal of making

between heterogeneous actors enabled by digital infrastructures and platforms (Constantinides &

profits, which allows them to work together on the collaborative goal of developing standards

Barrett, 2015; Constantinides et al., 2018) (see Table 1). Centralized control means that certain

(Rosenkopf, Metiu, & George, 2001).

hierarchical actors in a collaboration make decisions that others need to follow (Williamson, 1991;

The increasing involvement of organizations in solving complex problems and grand

Zenger & Hesterly, 1997) whereas in decentralized structures all actors who are involved can

challenges (George et al., 2016), have motivated collaborations among actors with heterogeneous

influence collaborative activities (Henfridsson & Bygstad, 2013; Tilson et al., 2010; Wareham,

backgrounds focused on broad goals (Grodal & O’Mahony, 2017). For example, Ansari, Wijen,

Fox, & Cano Giner, 2014).

and Gray (2013) studied how over a 40-year period controlling climate change became a

Homogeneity in terms of structural, cognitive, and identity characteristics is an important

transnational goal of public research, intergovernmental, commercial, and non-governmental

element that enables collaborating organizations to choose between adopting a centralized or

organizations through a process of shifting between different perspectives of the problem and

decentralized control structure (Fjeldstad et al., 2012; Puranam et al., 2014). In traditional R&D

solutions. Although broad collaborative goals are favorable for motivating collaboration,

consortia, for example, partners’ similar needs allow for the adoption of formalized governance

heterogeneous backgrounds and interests can, over time, bring underlying conflicting goals to the

structures (Reuer et al., 2002). In a similar vein, in open source software development

surface (Estrada, Faems, Cruz, & Santana, 2016). Collaborations between heterogeneous actors

communities, the overlap between the private and collective interests of coders enables

thus face the contradiction of collaborative versus conflicting goals. For example, Grodal and

decentralized control (Von Hippel & Von Krogh, 2003).

O’Mahony (2017) showed how the collaborative goal of developing nanotechnology initially

The control dynamics are different in collaborations between heterogeneous actors, who

motivated collaboration among various American scientific communities, commercial, and

often have contradictory demands for centralized and decentralized control. For example,

governmental organizations. However, conflicting goals displaced the collaborative goal over

O’Mahony and Bechky (2008) reported that in collaborative open source software development

time, for example, when the different scientific communities started allocating shared funding to

commercial firms wanted centralized control over code contributions and technical direction,

their own near-term research projects.

whereas the community developers wanted to sustain the existing decentralized autonomy. To deal

Most prior collaboration research has focused on mechanisms that enable actors to turn

with this contradiction, a structure was added to the decentralized form to allow commercial

conflicting goals into collaborative goals (Gulati et al., 2012b). However, dialectics studies

organizations to make sponsored contributions. In the end, it served the goals of the community

emphasize the benefits that may arise from pursuing conflicting goals in collaborations, such as

developers but conflicted with the goals of the commercial firms. This bring us to collaborative

innovative breakthroughs (De Rond & Bouchikhi, 2004). This suggests that focusing on

versus conflicting goals, which is another contradiction of collaborations between heterogeneous

collaborative goals only neglects some of the benefits that conflicting goals can bring to

actors that is discussed next.

collaborations (Lumineau & Oliveira, 2018). Studies on interpretative framing (Cornelissen &
Werner, 2014; Goffman, 1974; Gray, Purdy, & Ansari, 2015), meaning how actors perceive reality
is continuously (re-)established through interactions (Blumer, 1969, 1971), offer keys to

10 | chapter 1
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understanding how to manage perspectives on collaboration and conflict, and how these may

actors accept the opposing elements and their potentially conflicting political interests and try to

change over time (Ansari et al., 2013).

continue without resolving the contradiction (De Rond & Bouchikhi, 2004). In (2) spatial

Although the collaborative goals versus conflicting goals comprises the most extreme

separation, the opposing elements are separated and used in different (parallel) locations or levels.

opposition, it does resemble the challenges of dealing with contradictions in collaborations

In (3) temporal separation, the opposing elements of the contradiction are dealt with by taking

between heterogeneous actors. Sometimes one element of the contradiction is advanced,

account of time: for example, the opposing elements are pursued sequentially. In (4) synthesis

sometimes both, sometimes neither, and sometimes they appear mutually enabling (De Rond &

(transcendence), a new conception is advanced to deal with the opposing elements that supersedes

Bouchikhi, 2004). We now turn to extant literature on contradictions for suggested strategies for

or dissolves the contradiction without deconstructing the constituting elements. Opposition

organizing and managing contradictions.

(acceptance) differs from the other three strategies in that it is not focused on actually resolving
the contradictions, and therefore fits both the organizational paradox and dialectics perspectives.

Strategies for organizing and managing contradictions

As stated earlier, prior research on collaborations has typically argued that contradictions

As described earlier, contradictions are considered as opposing elements that are both mutually

should be managed through mechanisms that allow actors to focus on one side of the contradiction

exclusive and interdependent (Farjoun, 2016; Hargrave & Van de Ven, 2017; Putnam et al., 2016;

or a balance between opposing elements. Essentially, this suggests that actors should ignore

Werner & Baxter, 1994). Contradictions can be perceived as opposite sides of the same coin, where

contradictions and thereby try not to realize benefits from heterogeneity that initially motivated

it happens that as actors move toward one side they also feel pulled and attracted to the other side

collaboration. The contradictions literature alternatively argues that interdependencies between

(Smith & Lewis, 2011). For example, when pursuing open innovation, commercial firms will

contradictory elements represent opportunities that should not be ignored. In this dissertation I take

reflect and in most cases be pulled towards the benefits of closed innovation (Van Burg et al.,

on a neutral perspective where contradictions are neither good nor bad, and performed three studies

2014). Conceptually, it is important that for contradictions the opposites are discrete elements but

where each centers around one of the aforementioned contradictions (see Table 1). Next, I describe

also mutually defining (Putnam et al., 2016). For instance, to pursue open innovation requires that

the research design of this dissertation.

organizations do not pursue closed innovation, but the potential for doing so has to remain.
Prior research has typically described mechanisms that allow actors to benefit from one

RESEARCH DESIGN

side of the contradiction or a balance between opposing elements (Das & Teng, 2000). Research

In this part I outline the research design of this dissertation. Although the three chapters in this

on organizational contradictions on the other hand acknowledges also the benefits and values of

dissertation are written as separate papers, they are linked through the concept of contradictions.

interdependencies between the opposing elements (Farjoun, 2010; Putnam et al., 2016; Smith &

Each of the papers addresses and makes a focused contribution to one of the three contradictions

Lewis, 2011). In the research on contradictions there are two main perspectives on contradictions:

as part of this dissertation on collaborations between heterogeneous actors (see Table 1). Beyond

the paradox and the dialectics view (Farjoun, 2016; Hargrave & Van de Ven, 2017) that largely

their focused contribution, there are also linkages between the chapters that motivated the sequence

agree that organizing and managing contradictions is about acceptance of the opposing elements

in which the three studies are presented in this dissertation. In the next section the data collection

where conflict is recurrent and discontinuous (Benson, 1977; Cameron & Quinn, 1988; Lewis,

for this dissertation and the sequence of the chapters are explained.

2000; Zeitz, 1980).
Across the board, contradictions literature has described four strategies that allow for

Data collection and sequence of chapters

organizing and managing contradictions (Farjoun, 2016; Hargrave & Van de Ven, 2017; Poole &

Chapter 2 is a systematic literature review (Booth, Papaioannou, & Sutton, 2012; Tranfield,

Van de Ven, 1989; Putnam et al., 2016; Smith & Lewis, 2011). In (1) acceptance (opposition),

Denver, & Smart, 2003) of 1,017 articles on open innovation published between January 1990 and

12 | chapter 1
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August 2017. A broad search strategy was used to ensure we would collect articles on two

by the commercial organizations. The other 2,702 texts included public documents (41 texts), non-

dimensions of open innovation that have typically been studied separately in prior research: open

public (draft) documents, PowerPoint slides, and PDFs collected from restricted Helix Nebula

knowledge flows and open system architectures. One of the aims was to create synthesis among

event pages (530 texts), e-mail attachments (1,990 texts), and the detailed minutes of 141

these two dimensions, both by analyzing their distinct and related characteristics. An important

conference call meetings held between the different organizations. All archival data included, or

finding that followed from our analysis of the 1,017 open innovation articles was that in settings

was given, detailed metadata, such as, subject, timestamp, sender/author, and receiver/audience.

with both open knowledge flows and open system architectures value creation and value
FIGURE 1
Organizations collaborating in Helix Nebula in 2012 and 2018

appropriation can be challenging, particularly for collaborations between heterogeneous actors.
Through this finding, we became interested in understanding how heterogeneous actors collaborate
in settings with both open knowledge flows and system architectures. We decided to further

2012

address this in the studies that constitute Chapter 3 and Chapter 4.
Chapter 3 and Chapter 4 report on an empirical longitudinal qualitative field study of Helix
Nebula – Europe’s leading science and commercial cloud computing initiative (Nature, 2015).
Helix Nebula is a collaboration between “big science” (CERN, EMBL, ESA) and “big business”
organizations (e.g. Atos, CloudSigma, T-Systems), small- and medium-sized commercial software
firms (e.g. SixSquared, Terradue, The Server Labs), and public e-infrastructure providers (EGI,
GÉANT) funded by the European Commission. The goal of the actors in Helix Nebula is to
collaboratively develop a European scientific cloud computing infrastructure (CERN & ESA,
2011), which requires a collaborative process with open knowledge flows and open system

$
$
SeUng$up$a$new$
service$to$simplify$
analysis$of$large$
genomes,$for$a$deeper$
insight$into$evoluPon$
and$biodiversity$

To$support$the$
compuPng$capacity$
needs$for$the$ATLAS$
experiment$

Strategic)Plan)
! Establish$mulP:tenant,$
mulP:provider$cloud$
infrastructure$

$
To$create$an$Earth$
ObservaPon$plaXorm,$
focusing$on$
earthquake$and$
volcano$research$

! IdenPfy$and$adopt$policies$
for$trust,$security$and$
privacy$
! Create$governance$
structure$
! Deﬁne$funding$schemes$
Adopters$

architectures. Helix Nebula started in 2011 with about 20 members and this number has increased
to about 70 in 2018 (see Figure 1). Given the diversity of backgrounds and interests of the

2018

organizations we considered Helix Nebula a revelatory case (Siggelkow, 2007) for studying
collaborations between heterogeneous actors.
For the empirical study of Helix Nebula longitudinal (2011–2018) qualitative data on
collaborative activities was collected. This included data from 65 semi-structured interviews,
observations and detailed notes of 46 conference calls and 30 face-to-face meetings, and 132

Strategic Plan


Establish multitenant, multiprovider cloud
infrastructure



Identify and
adopt policies for
trust, security
and privacy



Create
governance
structure



Define funding
schemes

informal conversations with representatives of organizations in Helix Nebula during 14 field visits
all lasting multiple days. Furthermore, for our longitudinal study, we got access to a unique
archival dataset of all written internal communication of the organizations in Helix Nebula. This
archival dataset consists of 8,430 text documents developed by the organizations in Helix Nebula
between 2011 and 2018, including 5,728 non-public e-mails sent on 18 Helix Nebula member

To support the
computing capacity
needs for the ATLAS
experiment

Setting up a new
service to simplify
analysis of large
genomes, for a
deeper insight into
evolution and
biodiversity

To create an Earth
Observation
platform, focusing on
earthquake and
volcano research

To improve the
speed and quality of
research for finding
surrogate biomarkers
based on brain
images

Additional Users:

Suppliers

Adopters

distribution lists. Within those e-mails there were the minutes of 255 conference call meetings held
Source: Helix Nebula © 2018 CERN

14 | chapter 1

General introduction | 15

Following the interest in understanding how heterogeneous actors collaborate in settings

of analysis evolves as it does (Langley, Smallman, Tsoukas, & Van de Ven, 2013; Van de Ven,

with open knowledge flows and open system architectures, Chapter 3 focuses predominantly on

1992). In this dissertation, process is perceived as “a sequence of events or activities that describes

the centralized versus decentralized control contradiction. Our findings showed that the

how things change over time” (Van de Ven, 1992: 170). To think of this in nature’s terms, an

development of common resource in Helix Nebula happened through exploration of options by

often-used parable is how the Greek philosopher Heraclitus (c. 535 – c. 475 BC) framed and

actors collaborating in micro-alliances. Over time, the options and micro-alliances alternated

perceived reality: “Process is fundamental: The river is not an object but an ever-changing flow;

between forking (i.e splitting up) and merging (i.e. getting back together). Moreover, this process

the sun is not a thing, but a flaming fire. Everything in nature is a matter of process, of activity, of

iterated between consensus and dissensus. What we found striking was the organizations kept

change” (Rescher, 1996: 10).

making progress despite repeated periods of dissensus. This motivated the study presented in

In Chapter 2 a process perspective was adopted by systematically analyzing the 1,017

Chapter 4, where we used qualitative analytical techniques and corroborating digital methods to

collected open innovation papers on changes in the degree of open knowledge flows and open

study how the organizations in Helix Nebula dealt with collaborative and conflicting goals.

system architectures over time. For all longitudinal papers we coded changes and the sequence of
changes. In Chapter 3 the processes analyzed showed how the organizations in Helix Nebula over

Process perspective and data analysis

time developed an infrastructure of technical and organizational common resources. For this we

In all three papers of this dissertation (Chapter 2, 3, 4) a process perspective is adopted and process

coded events in which the form, state, or quality of the common resource changed, which we then

methods are utilized. In a process perspective reality is not explained and perceived as a network

bracketed and clustered into episodes (Langley, 1999). In Chapter 4, we used process methods to

of causally related things – where changing one variable results in changes elsewhere – but as a

analyze the mechanisms used by the organizations in Helix Nebula to influence the adopted frame

world in which events play out that are becoming related over time (Langley, 1999; Poole, Van de

or perspective of conflicting sub-goals underlying a broad goal. We bracketed events into episodes

Ven, Dooley, & Holmes, 2000). Indeed, process theory is distinct from variance theory (Mohr,

in which conflicting sub-goals emerged and coded the conditions, mechanisms, and consequences

1982). In variance theory, the time ordering among the contributory (independent) variables is

in these episodes. More details are given in the methods sections of Chapters 2, 3, and 4.

immaterial to the outcome. Rather, variance theory looks for variables that are a necessary and
sufficient condition for certain outcomes. In process theory, however, the time ordering among

Structure of the dissertation

contributing events is critical for explaining an outcome. In process theory, explanations are given

This final section of this general introduction describes the structure of the dissertation by further

by studying the arrangement of events necessary to realize a certain outcome.

introducing Chapter 2, 3, 4, and 5. Table 2 provides an overview of the purpose and motivation

The motivation for the adoption of a process perspective in this dissertation stems from the
underlying focus on contradictions. In order to understand contradictions, a process perspective is

for each chapter in this dissertation, the intermediate progress and outcomes, and the author team.
Next, this section starts off introducing Chapter 2.

a key ingredient because a contradiction exists on the basis of the push and pull forces between
the opposing elements (Farjoun, 2016). Without a process perspective, the interdependencies
between opposing elements are presumed static and unchanging, which would mean there are no
contradictory forces (Farjoun, 2010; Langley & Sloan, 2011).
In process theory, process is not considered a category of concepts, but a developmental
event sequence (Mohr, 1982; Van de Ven, 2007). Here, researchers analyze the order and
sequences in which certain events occur over time to find explanations for how and why the unit
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Purpose
Intermediate progress and outcomes
Chapter 1 introduces collaborations between
heterogeneous actors, which are readily enabled by the up
rise of digital infrastructures and platforms. Here, I argue
for the relevance of studying them, and put forward the
research question how such collaborations organize and
manage the contradictions they encounter. Relevant
literature around three central contradictions are described
and strategies in extant literature for dealing with them.
The research design is described and the chapter ends with
an outline of the structure of the dissertation.
Chapter 2 is a systematic literature review of prior open
Earlier versions of Chapter 2 have been:
innovation research and introduces a two-dimensional and – accepted and presented at the DRUID17 conference (June 2017)
dynamic open innovation construct. Through this
– accepted and presented at the 31st European Group of Organizational Studies
Colloquium (July 2015)
conceptualization we explore how organizations deal with
the contradiction between open and closed innovation in
collaborating with external actors.

Chapter 3 addresses the processes through which a
Earlier versions of Chapter 3 have been:
distributed collaboration of heterogeneous actors develops – awarded the 2017 “Annual Award in Honour of Max Boisot” of the European
an infrastructure of common resources and how they deal
Group of Organizational Studies at the 34th European Group of Organizational
Studies Colloquium (July 2018)
with the contradictory demands for centralized and
– peer-reviewed, accepted, and presented at the 77th Annual Meeting of the
decentralized control.
Academy of Management (August 2017)
– accepted and presented at the 33rd European Group of Organizational Studies
Colloquium (July 2017)
– presented at a symposium at the 76th Annual Meeting of the Academy of
Management (August 2016)
4. Keeping goals
Chapter 4 addresses the mechanisms through which a
Earlier versions of Chapter 4 have been:
relevant
collaboration of organizations with heterogeneous
– peer-reviewed, accepted, and presented at the 78th Annual Meeting of the
backgrounds and interests manage to deal with the
Academy of Management (August 2018)
contradiction of having collaborative broad goals that have – accepted and presented at the 13th European Group of Organizational Studies
underlying conflicting sub-goals.
(OS) Summer Workshop (May 2018)
– presented at a symposium at the 77th Annual Meeting of the Academy of
Management (August 2017)
5. General discussion Chapter 5 summarizes the findings from Chapters 2, 3, and
4 and integrates them into an answer to the research
question of the dissertation stated in Chapter 1. Chapter 5
further discusses theoretical implications for relevant
literatures, provides suggestions for future research,
discusses relevant practical implications, and ends with a
reflection on studying collaborations between
heterogeneous actors.

2. Dimensions and
dynamics of open
innovation: A
systematic review of
open knowledge
flows and open
system architectures
3. What do we have in
common? A study on
the development of an
infrastructure of
common resources by
a distributed
collaboration of
heterogeneous actors

Chapter
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TABLE 2
Overview chapters dissertation

Jochem Hummel

Jochem Hummel, Shaz Ansari,
Hans Berends, & Philipp
Tuertscher

Jochem Hummel, Hans Berends,
& Philipp Tuertscher

Jochem Hummel, Hans Berends,
& Philipp Tuertscher

Author team
Jochem Hummel

Chapter 2 – Dimensions and dynamics of open innovation

Chapter 2 reports on a systematic literature review of 1,017 open innovation articles published

between January 1990 and August 2017. In this study we question how collaborations between

heterogeneous actors innovate, organize and manage contradictory demands for open and closed

innovation. From our literature review we find support for our argument that open innovation is

not unidimensional but includes two distinct dimensions: (1) openness of knowledge flows and (2)

openness of system architectures. Combining the two dimensions, we settled on four models of

open innovation and for each report the settings, value creation mechanisms, and value

appropriation mechanisms. The second part of the paper is focused on the dynamics of open

innovation. Prior research typically viewed open innovation as a unidirectional change process

from closed to open. By analyzing the open innovation process, we found that extant literature has

reported opening and closing dynamics for both knowledge flows and system architectures and we

find this to be related to the level of analysis. We also found evidence for interrelated effects

between the two dimensions. Influenced by value creation and value appropriation opportunities,

opening or closing one dimension can trigger the same or a reversed process on the other open

innovation dimension.

Chapter 3: What do we have in common?

Chapter 3 reports on a longitudinal qualitative case study (2011–2018) of the Helix Nebula

collaboration and looks at how the heterogeneous organizations organize and manage the

contradictory demands for centralized and decentralized control in the development of an

infrastructure of common resources. Using a process lens we find that development of common

resources happens through emergent options developed by micro-alliances, which are fluid sub-

groups of collaborating organizations that form around options. Micro-alliances consist of

decision-making actors, who collaborate on developing the details and implications of options,

and endorsing actors, who are in the background giving support without engaging in decision-

making. We find that the development of common resources does not contain a single

homogeneous trajectory but an iterative forking (i.e. splitting) and merging (i.e. getting back

together) of options and micro-alliances. Alternating between forking and merging is important to

accommodate both the differences and dependencies between the heterogeneous actors. We show

that development iterates between consensus and dissensus, and that this stretches across common
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resources through interdependencies in the infrastructure. Interdependencies make technical
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